Summary: The kappa-lambda light chain ratios, the presence of free light chains and the double ring formation, with antikappa and antilambda serum, in single radial immunodiffusion were investigated in serum and cerebrospinal fluid of patients with subacute sclerosing panencephalitis.
Since the first description of this particular phenomenon it is considered as the best biological diagnosis of multiple sclerosis; however it is not specific for multiple sclerosis, and can be found in other diseases.
Several authors studied the characteristics of the immunoglobulins in multiple sclerosis.
According to Link (2) , the ratio of the kappa-lambda light chains is increased in the cerebrospinal fluid of multiple sclerosis patients, whereas in serum of the same patients the values are mostly identical to those of the controls.
More recently,Iwashita (3) reported the double ring formation in single radial immunodiffusion for light chains of type kappa, in unconcentrated multiple sclerosis and subacute sclerosing panericephalitis-cerebrospinal fluid.
The purpose of this paper is to investigate those particular features in 12 cases of subacute sclerosing panencephalitis, a disease which is characterized by the W. Henrotin: Hoechst Belgium -Behringwerke Department appearance of oligoclonal gamma-globulins, both in the serum and cerebrospinal fluid. In parallel we studied 9 cases of multiple sclerosis, in order to add possibly new findings or to confirm earlier ones.
Furthermore, the serum and cerebrospinal fluid of subacute sclerosing panencephalitis and multiple sclerosis patients were screened for the presence of free light chains.
Material and Methods
The diagnosis of subacute sclerosing panencephalitis was established on the following criteria: the clinical course of the disease, electroencephalogram, examination of the serum and cerebrospinal fluid by agar gel electrophoresis, titration of the measles antibodies in serum and cerebrospinal fluid and eventually brain biopsy. Only those cases which answered positively to the four first criteria were accepted as certain. For multiple sclerosis the criteria were: clinical multifocal lesions of the central nervous system, the typical clinical evolution of the disease and examination of the cerebrospinal fluid by agar gel electrophoresis. In all cases the gamma-globulins in the cerebrospinal fluid were increased and fractionated. Control sera were assayed directly after centrifugation, and then stored frozen. All pathological scrum samples had been stored frozen at least several months before use. Cerebrospinal fluid samples, obtained by lumbar puncture, were stored frozen for several months, except the controls, which were used immediately. All cerebrospinal fluid samples were concentrated twenty times when measured by single radial immunodiffusion (4) against total and free light chain antiscra 1 ).
The IgG content was measured by single radial immunodiffusion, using Tripartigen 2 ) plates for the serum, and LC Partigen 3 ) plates for the cerebrospinal fluid. For the preparation of the agar plates with incorporated light chain antiserum, the following procedure was used: 1% agar (Difco Noble) was prepared in barbital buffer pH 8.6 (μ 0.05) and made up to 4% in concentration of the particular antibodies at 56 °C and 5 ml of each solution was poured in an empty partigen box. Wells were punched into the gel and filled with 5 μΐ serum or cerebrospinal fluid. Diffusion at room temperature was allowed for 50 hours. For serum and cerebrospinal fluid samples, developed against total light chain antiserum, the precipitation lines appeared very clearly, and were read after careful washings with 0.01 mol/1 phosphate 0.15 mol/1 NaCl buffer pH 7.4. When developed against free light chain antiserum, the agar gel plates were either, first washed several times with distilled water, covered with a fresh solution of 197 mg DOPA in 0.1 mol/1 phosphate buffer pH 7.2 (5), incubated overnight and finally rewashed with distilled water, or washed with phosphate buffered saline, covered with a 4% aqueous tannic acid solution for 30 minutes, and washed with distilled water for 1 hour. The diameters of the rings were measured for each sample and the kappa, lambda concentrations calculated from a standard curve, established with several dilutions of reference kappa and lambda Bence Jones proteins. Table 1 and 2 give the mean values ± SEM and the significant differences between controls and pathological cases on the one hand, and on the other hand, between subacute sclerosing panencephalitis and multiple sclerosis cases. In serum the total IgG content, when compared to the controls, was increased in the pathological cases, but more significantly in subacute sclerosing panencephalitis than in multiple sclerosis ( fig. 1 ).
Results
Tab. 1. Mean values ± SEM and the significant differences between control and pathological sera for p = 0.05. Consequently, the kappa-lambda ratio was increased in multiple sclerosis and slightly decreased in subacute sclerosing panencephalitis with regard to the controls ( fig. 2 ).
When screened for the presence of free chains with the Ouchterlony immunodiffusion technique, none were detected, either in the control, or in pathological samples.
In cerebrospinal fluid the IgG values were increased both in multiple sclerosis and subacute sclerosing panencephalitis,, but to a more important amount in subacute sclerosing panencephalitis.
The values of total kappa and lambda chain are considerably increased in both diseases, when compared to those of the controls. But the lambda chain concen- tration is more significantly increased in subacute sclerosing panencephalitis than in multiple sclerosis ( fig. 3 ).
The kappa-lambda ratio is increased up to 11 for multiple sclerosis patients, and up to 6.5 for subacute sclerosing panencephalitis patients. The control values of kappa/lambda in cerebrospinal fluid are about 2.4 (fig-4) .
Double ring formation with total kappa antiserum was noticed in 8 out of 9 multiple sclerosis cases, and 11 out of 12 subacute sclerosing panencephalitis cases ( fig. 5, 6 ).
With total lambda antiserum 6 multiple sclerosis and 4 subacute sclerosing panencephalitis cases displayed double rings, but they did not appear so clearly as with total kappa antiserum ( fig. 7 ).
Cerebrospinal fluid samples of controls were negative when developed against free light chains antiserum. But 8 multiple sclerosis -cerebrospinal fluid had free kappa chains and 3 of them free lambda chains; 11 out of 12 subacute sclerosing panencephalitis cases had both free kappa and lambda chains ( fig. 8, 9 ).
The kappa-lambda ratio of the free chains in subacute sclerosing panencephalitis was below 2 for all of them. In serum the multiple sclerosis cases we screened had generally higher kappa-lambda ratios than the controls, a fact which does not entirely correspond with Link's results. According to Link (2) the kappalambda ratio in multiple sclerosis serum is almost identical to the controls.
On the contrary, all subacute sclerosing panencephalitis cases, we studied, had lower rates than controls.
In multiple sclerosis-cerebrospinal fluid, the total kappa chains were increased, whereas in subacute sclerosing panencephalitis-cerebrospinal fluid the lambda chain increase dominated.
One has the impression that in both diseases there is a synthesis of particular immunoglobulins: predominantly kappa immunoglobulins for multiple sclerosis and lambda immunoglobulins for subacute sclerosing panencephalitis.
The presence of free light chains in multiple sclerosis and subacute sclerosing panencephalitis-cerebrospinal fluid is a fact difficult to explain. Do those free chains originate from a natural proteolysis of the immunoglobulins, or are they a result of a defective synthesis, are questions still unanswered.
2. According to Lietze (6) and Mulder (7) (8) , multiple precipitation, noticed in pathological samples in single radial immunodiffusion is either due to the blocking of antigenic determinants by other bound proteins, or due to the lack of antigenic determinants in the individual immunoglobulins.
In recent studies on myeloma proteins, Mulder suggests that double precipitation is caused by the deficiency of certain antibody determinants. According to this, we can assume in our cases 2 hypothesis: a) immunoglobulins which carry light chains with uncomplete antigenic determinants and which are specific for the disease, are synthesized in multiple sclerosis and subacute sclerosing panencephalitis.
b) The antisera used are deficient in certain antibodies to the proteins studied.
3. The results we obtain for the serum are not entirely conclusive. The kappa/lambda ratio seems to depend on the state of the serum: frequent freezings and thawings, conservation at 4°C, and even in a freezer, modify the ratio at random. Spontaneous proteolysis, due to the presence of plasmin in the serum, could occur and influence the light chain concentration.
The kappa/lambda ratios we found in control serum are slightly superior to values reported in the literature. This may be due to the use of Bence Jones proteins as standards instead of the generally used standard serum. For the determination of free light chains one has to use Bence-Jones proteins as references, because the antisera used only react with free light chains; in order to remain in the same standard conditions, we also used the same Bence-Jones proteins for the assay of the total light chains.
Conclusion
In spite of the discussed technical aspects, we think we can assume that multiple sclerosis and subacute sclerosing panencephalitis synthetize immunoglobulins which are different for both diseases by their light chain quantitative distribution. The oligoclonal reaction of the gamma-globulins in multiple sclerosis-cerebrospinal fluid and in subacute sclerosing panencephalitis serum and cerebrospinal fluid, although non specific, is an important tool in the diagnostic approach of those diseases. To gain a better insight in their immunopathology, we thought that analysis of the constituents of the IgG's, could be of value. Some previous results showed that subacute sclerosing panencephalitis serum immunoglobulins do not differ by the sedimentation velocity coefficients of isolated IgG, Fab and Fc fragments from the control values. On the other hand kappa and lambda light chains of multiple sclerosis and subacute sclerosing panencephalitis immunoglobulins have a different quantitative distribution in serum as well as in cerebrospinal fluid.
From our results it can be stressed that the immunoglobulins of multiple sclerosis and subacute sclerosing panencephalitis have characteristic features: in multiple sclerosis kappa chains predominate, whereas lambda chains predominate in subacute sclerosing panencephalitis.
